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In their comprehensive review of the aphasia prognosis literature,
Rosenbek, LaPointe, and Wertz (1989) found that initial severity is one
of the most important prognostic indicators. Pertinent to this impor-
tant finding, Kertesz (1988) advocated that studies of recovery must
“control for” initial severity, and furthermore (Kertesz, 1979) that amount
of improvement and ultimate outcome should be analyzed separately.

Although the discipline of aphasiology knows quite a bit about prog-
nosis, we, and others such as Holland and colleagues (Holland, Green-
house, Fromm, & Swindell, 1989), continue to revisit the question. We
think one reason for this is that researchers study the question of prog-
nosis with groups of patients, whereas in clinical practice each individ-
ual patient’s prognosis remains elusive. Another reason is that aphasia
prognosis studies are plentiful (e.g., Cappa, 1992; Kertesz, 1988; Kertesz
& McCabe, 1977; Pashek & Holland, 1988; Vignolo, 1964), but compara-
tive studies across the wide spectrum of cognitive-communication dis-
orders in acute rehabilitation settings are sparse (Duffy & Myers, 1991;
Holland et al., 1989). Another reason to revisit the question is the increas-
ing pressure in acute rehabilitation settings to predict and to produce
positive treatment outcomes, both in an increasingly diverse group
of patients and in an increasingly short period of time.

This study began in 1989. In the first phase, we studied the inter-
and intratester reliability of the Prognosis Profile Worksheet (PPW) (see
Appendix), which we found to be acceptable (Horner, Eller, Dawson,
& Buoyer, 1994). The second phase, reported in this paper, assesses
the prognostic value of the PPW, as well as other select variables.
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The questions posed in this study were: (1) What are the best pre-
dictors of outcome as measured by the Western Aphasia Battery (Kertesz,
1982) in a representative sample of acute rehabilitation patients? (2)
Do patients representing four diagnostic categories differ in posttest
or change scores when baseline values are controlled? (3) What is the
outcome pattern? (4) Do scores from the PPW add appreciably to pre-
diction of outcome? (5) Do clinical prognostic ratings from the PPW
(excellent, good, fair, guarded, poor) add appreciably to prediction
of outcome?

METHOD

Subjects

We studied 69 patients from four diagnostic categories (see Table 1).
All had aphasia or other cognitive-communication disorders, could
participate in standardized testing, and received short-term treatment.
Patients with dysarthria or dysphagia only were excluded. Also, patients
who underwent one evaluation only were excluded.

All subjects (N = 69) completed the Western Aphasia Battery (WAB)
(Kertesz, 1982) once prior to treatment and once after treatment
(see Table 2). The Prognosis Profile Worksheet (PPW) (Horner et al.,
1994) was completed by the primary clinician at the time of baseline
examination.

Analysis

In our analysis of prognosis, we considered several demographic vari-
ables (age, education, sex, and race) and several clinical variables (diag-
nostic category, days postonset first seen by speech-language pathology,
total hospital days, total rehabilitation days including weekends, total
treatment hours, and total treatment sessions). In addition, we con-
sidered data from the PPW, including subscores for demographic, lan-
guage, other higher cortical functions, and visual-motor functions. When
summed, these subscores yield a total prognosis score (maximum 100
points). Finally, the primary clinician rendered a global prognostic
estimate (excellent, good, fair, guarded, poor). Our dependent mea-
sure was the WAB. We compared baseline performance with four
outcomes: Aphasia Quotient (AQ) posttest scores, AQ change scores,
Cortical Quotient (CQ) posttest scores, and CQ change scores.
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Table 1. Demographic and Clinical Data for Four Diagnostic
Groups (N = 69)

LHS RHS BHS NON
(N=27) (N=17) (N=11) (N=14)

Male; female 19;8 11;6 6:5 12;2
Caucasian; non-Caucasian 19;8 8;9 7;:4 9,5
Age (years) 65.2 64.7 60.9 41.9
[12.2] [11.4] [14.3] [15.4]

Education (years) 10.5 11.2 11.3 11.3
[4.0] [3.9] [3.9] [2.6]

Days postonset? 22.5 43.1 17.4 38.2
[12.2] [78.0] [8.2] [25.7]

Total hospital days 68.5 65.4 43.5 78.1
[18.8] [26.7] [12.0] [39.2]

Total rehabilitation days 43.3 39.9 26.5 40.6
[13.0] [13.9] [6.7] [15.1]

Total treatment hours 17.6 11.4 11.0 16.0
{7.8] [5.8] [4.5] [8.4]

Total treatment sessions 34.0 23.1 20.0 28.8
[13.0] [11.9] [9.5] [13.4]

Note: Standard deviation provided in brackets. All but one patient was right handed.
LHS = left hemisphere stroke; RHS = right hemisphere stroke (14 patients had
visual-spatial neglect); BHS = bilateral hemisphere stroke; NON = nonstroke (head
injury in 6 patients; neurosurgery in the remaining).

aTotal days after stroke or injury that patient was seen by speech~language
pathology.

The analysis of data was done in two parts. In the first part, we
analyzed the relationships among WAB posttest and change scores and
WAB baseline scores, demographic variables, and clinical variables.
In the second part, we analyzed WAB posttest and change scores relative
to baseline scores, PPW scores, and global prognostic estimate. Sta-
tistical analyses consisted of Spearmen rank correlations and stepwise
regression. We adjusted for multiple comparisons, and we corrected
for baseline differences.

RESULTS

First, we compared all the WAB scores across groups using a nonpara-
metric Kruskal-Wallis statistic, and found that aphasic patients having
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Table 2. Western Aphasia Battery (Kertesz, 1982) Baseline and
Outcome Data for Four Diagnostic Groups (N = 69)

LHS RHS BHS NON
(N=27) (N=17) (N=11) (N=14)

Aphasia Quotient Baseline

Mean 42.7 89.4 76.2 79.3

SD 31.7 7.9 23.6 22.7

Median 46.6 90.4 84.0 88.9
Aphasia Quotient Posttest

Mean 54.8 93.8 83.4 89.0

SD 30.5 5.3 20.2 18.6

Median 68.8 95.6 93.0 95.3
Aphasia Quotient Change

Mean 12.0 4.3 7.2 9.7

SD 10.6 44 5.7 6.6

Median 10.0 3.2 8.7 8.1
Cortical Quotient Baseline

Mean 39.1 79.2 70.6 75.5

SD 26.5 13.9 17.3 20.1

Median 41.8 82.2 71.4 84.6
Cortical Quotient Posttest

Mean 52.9 84.5 80.6 84.8

SD 27.4 11.2 11.8 15.3

Median 65.9 85.4 83.0 90.9
Cortical Quotient Change

Mean 13.7 53 10.0 9.3

5D 8.3 6.3 9.1 7.3

Median 15.6 5.0 8.9 7.2

Note: LHS = left hemisphere stroke (1 of 27 patients lacked a posttest Cortical
Quotient); RHS = right hemisphere stroke; BHS = bilateral hemisphere stroke (1 of 11
patients lacked a Cortical Quotient); NON = nonstroke.

had left hemisphere strokes differed from all other groups, notably
because they had a much wider range of scores (p = .019 for AQ change;
p = .01 for CQ change; p = .0001 for AQ and CQ baseline scores; and
p = .0001 for AQ and CQ posttest scores).

Analysis 1

Table 3 shows correlations obtained between our four WAB “outcome”
scores and the baseline AQ and CQ scores as well as the clinical vari-



‘G0" JO [2A3] douedyudIs
[[e1940 ue yjm juaunsnipe woireyuog duisn ‘suostredwos sidynu 1oy jusunisnipe 1sjye juedyrudis s1e 0’ ULY) SSI SAN[BA-,

jusayonQ [esn10)

88¢°0 «» V0 620 1o 010°0 « 7€9°0- +*¥99°0— ur auey)

juanjony) eiseydy

80¢0 6€c0 6£C0 S61°0 9%0°0- x 886°0— x C99°0— ur aduey)

1591150

* 9LV 0~ x 6£V°0- €eceo- 8€E° 0~ €10°0- x 1£6°0 x L5980 anony [esa0)

1591180

x 81670~ « 0PS°0— ere 0 0420~ €€00 x 2480 x«916°0 juaniony erseydy

SU01Ssag SINOK sAv(g sAv(q 13suQ au1]asvg au1]asvyg $31qQV1iVA

JuauIvaLy JuamvaUf qQuyay v1dsoy -1s0d juayondy  juarondy auwoIInQ
171901 110 1vior 1v3of ouit] 1vo1340) visvydy avm

(69 = N) sa[qerrep dryderSowa(g
pue sa100g (VM) fA4a13vg visvydy uiajsapy uaamiag suoyje[aiio)) yuey uewreadg ‘g afqeL



i

146 Clinical Aphasiology, Vol. 23, 1995

ables of interest. All demographic variables—age, sex, race, and edu-
cation—failed to correlate significantly with our outcome variables.
Thus, these were excluded from further analyses. Next, select outcome
variables correlated significantly with treatment hours and sessions.
AQ and CQ posttest scores correlated significantly with AQ and CQ
baseline scores. Similarly, AQ and CQ change scores correlated signifi-
cantly with AQ and CQ baseline scores.

Figures 1 and 2 show the pattern of outcome, using CQ data for all
69 subjects. Figure 1 illustrates that the relationship between CQ baseline
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Figure 1. The relationship between posttest cortical quotients relative to
baseline cortical quotients (N = 69) is shown to be almost linear.
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Figure 2. The relationship between cortical quotient change relative to
baseline cortical quotients (N = 69) is shown to be close to U-shaped.

and posttest CQ performances was roughly linear. Figure 2 shows that
the relationship between baseline CQ and change in CQ is roughly
U-shaped. Patients performing at the lowest and highest ends of the
CQ range changed least of all. Patients in the middle range demon-
strated relatively greater gains.
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Stepwise regression procedures were used to develop a model for
each of the four outcomes, using a cubic polynomial to model the
relationship with baseline values. The results of this analysis were:
(1) the model based upon baseline AQ alone explained 95.8%
of the variability in AQ posttest scores (p < .001; R? = 95.8%); (2) the
model based upon baseline AQ alone explained 52.4% of the vari-
ability in AQ change scores (p <.001, R? =52.4%); (3) the model based
upon CQ baseline alone explained 95.7% of the variability in CQ change
scores (p < .001, R = 95.7%); and (4) the model based upon CQ base-
line alone explained 61.5% of the variability in CQ change scores (p <
001, R? = 61.5%). Only one additional variable—number of treatment
sessions—was retained in the regression models pertaining to only two
outcomes, CQ posttest and CQ change scores. In both instances, the
predictive value increased only modestly (R* = 95.7% increased to
R? = 95.9%: and R? = 61.5% increased to R? = 63.2%, respectively). It
is noteworthy that diagnostic category was not retained in the model,
despite the intergroup differences noted earlier. Once an adjust-
ment for baseline values was made, no additional information was
provided by diagnostic category. We found no evidence that a model
specifying separate predictive questions for each diagnostic group
provided a significantly better “fit” than the single model applied
across all diagnostic groups (p > .20 for all outcomes). Therefore, a
separate statistical equation was not needed for the four diagnostic
groups.

Analysis 2

Table 4 summarizes the correlations of WAB outcome scores with the
PPW subscores, the PPW total scores, and the global ratings. In this
correlational analysis, the PPW total scores correlated significantly with
AQ and CQ posttest scores, and with AQ and CQ change scores. In
contrast, the PPW global prognosis ratings correlated significantly with
AQ and CQ posttest scores, but failed to correlate significantly with
AQ and CQ change scores.

When we subjected these PPW data to a stepwise regression with
baseline AQ and CQ values to assess whether these components added
to the predictive ability of the models, we found that none of the PPW
scores added significantly to the prediction of AQ and CQ outcomes.
Again (as in the previous analysis), AQ and CQ baseline scores
explained over 95% of the variability in AQ and CQ posttest scores,
respectively. AQ and CQ baseline scores explained over 50% of the
variability in AQ and CQ change scores, respectively.
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Summary

First, we found that the AQ and CQ baseline scores were the best pre-
dictors of cognitive-communication outcomes as measured in this study.
Second, patients representing four diagnostic categories did not dif-
fer in posttest or change scores when baseline values were controlled.
Third, the pattern of outcome was roughly linear when comparing
baseline and posttest scores, and was roughly U-shaped when com-
paring baseline and change scores. Fourth, scores from the PPW did
not add appreciably to prediction of outcome (when baseline was taken
into account). Fifth, global prognosis ratings also did not add appre-
ciably to prediction of outcome (when baseline was taken into account).

DISCUSSION

We recognize a number of limitations to this study. First, our test bat-
tery was not diagnosis (etiology) specific. In the future, we plan to be
more selective in our choice of tests. Second, not all patients with
cognitive-communication impairment at Duke Rehabilitation Center
who were potentially eligible for an acute rehabilitation prognosis study
were testable using the WAB. Third, we had a variable number of
subjects across diagnostic groups, and variable levels of severity. (This
was not a cohort study as advocated by Rosenbek et al., 1989.) Fourth,
the duration of treatment was short, sometimes unexpectedly so, and
the amount of treatment was variable. Fifth, treatment rendered was
individualized, not specified. Sixth, lesion variables, undoubtedly of
great potential value to the question of prognosis, were not included
in this study.
We address clinical implications in the form of questions:

1. Can we conclude from this study that speech-language treat-
ment has little effect? No. Our change scores were small but,
we hope, not insignificant. We emphasize this was not a treat-
ment study, but rather a study of change in performance on the
WAB in a realistic setting.

2. Do our results suggest that we should treat only moderately
impaired patients, that is, those in the middle of the U-shaped
curve? No, because as clinicians, we know that often small
changes in severely or mildly impaired patients are clinically
significant. Rather, our data suggest that the WAB prob-
ably does not capture as well as we would like the small, pos-
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sibly significant changes at the lower and upper ranges of
severity.

3. Should we study only long-term outcome, not short-term?
Again, no. In spite of the short hospital stays of our patients,
or perhaps because of them, we are compelled to sharpen our
prognostication skills. Our quandary is how best to do this.

4. Should we discard the Western Aphasia Battery? No, but we
think we should use the WAB for left hemisphere-damaged
aphasic patients and, for other patients, rely more heavily on
the etiology-specific tests now available.

5. Should we discard the Prognosis Profile Worksheet? Frankly, we
are not sure. Some of the worksheet scores correlated highly
with the AQ and CQ outcomes, but did not add appreciably
to the prediction above and beyond that provided by AQand
CQ baseline scores.

6. Should we discard the global prognostic ratings or estimates?
The short answer, based on the results of this study, is, per-
haps, yes! The long answer is no, as follows. Horner and col-
leagues (1994) began with a quote from Wertz (1978), who said
of prognostication, “The task is to make a prospective state-
ment for each patient individually” (p. 26). Both Wertz (1978)
and Darley (1982) advised clinicians to ask “prognosis . . . for
what . .. for whom . . . and . . . at what point in time?” Of all
of the components of this question, the WHAT part bothers
us the most. What do we mean by WHAT? Or to paraphrase
Joe Duffy’s question at the Twenty-Second Annual Clinical
Aphasiology Conference: “WHAT are you prognosticating?”

In an attempt to answer that question, we suggest to you that cli-
nicians prognosticate about anticipated change and treat patients in antic-
ipation of change. The challenge of prognostication is to go beyond
anticipation and to make accurate, explicit judgments about the like-
lihood of change, about the magunitude of change, and about the clinical
relevance of these changes. Also, the central challenge of prognosti-
cation is to focus these explicit judgments on specific neurobehavioral
domains; that is, it seems reasonable to us to use global prognostic ratings
(e.g., excellent, good, fair, guarded, poor) as long as the behaviors about
which we prognosticate are specific and measurable.

Finally, and perhaps most important, we think the data in this report
~are telling us that we should study the prognosis of individuals, not
of groups. That accurate prognostic statements are important is undeni-
able. We hope that aphasiologists continue to revisit the research ques-
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tions surrounding prognosis until we fully understand “for what . . .
for whom . . . and at what point in time” (Darley, 1982; Wertz, 1978).
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APPENDIX:
DUKE PROGNOSIS PROFILE WORKSHEET

ESTIMATING POTENTIAL FOR EXTENT OF IMPROVEMENT

Patient: Date of Evaluation:
Date of Onset: Clinician:
ETIOLOGY
STROKE TRAUMA TUMOR
[, Ischemic - Closed heed injury (CHI) e Gliobiastoma Multiforme
e Embolic o Concussion v Astrocytoma
e Thrombotic e Contusion o Meningioma
..... Hemorrhagic o Subdural hematoma {SDH) J— Metastatic
J— intracersbral (ICH) — Intracerebral hemotrhage (ICH) —— Other:
..... Subarachnold (SAH) o Coup - Contre coup
e ANGUTYSM —— Open heed injury (OHIywith skull fracture
- Arteriovenous = . Concussion
malformation (AVM) = Contusion
..... SDH
- ICH
s Coup ... Contre-coup
- Loss of conaciousness — or coma RLA I, IL,ili — and duration:
Neuroradiology:
«.. Hoad CT Scan - Head MRI . Angiography - PET or SPECT wees Other
Aghasia Profile (WAB. - A.Q,) [1f applicable]
..... Anomic . Broca - Unclassifiable; NOT aphasic; normal
.. Conduction . Transcortical motor . Unciassifiable; NOT aphasic; ABnormal
..... Wemicke ... Global
..... Transcortical Sensory . Mixed transcortical
ADDITIONAL VARIABLES:
Race:  Csucasian Black Hispanic Other:

Occupation (now or in past):

Number of TOTAL hospital days (L.e., from acute h pltal admission through discharge from rehabliitation) :
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RATING:
3 2 1
HANDEDNESS: @ e Left weren RGN ... Ambidextrous
SEX .. Male .. Fonaie
AGE: Py . 4169 .. 270
EDUCATION: - »12 . 912 - <@
LESION TYPE Stroke ... Hommorhagic - lochemic ... Homorrhagic intarct
Trauma oy . w.Diffusse Foost and difiuse
Tumor ... Slow growing «.. Rapid growing
LESION NUMBER e Single —Multple L Multiple with strophy
LESION SIDE: e Right e Loft <eec. Bllmtoral
NEUROLOGIC SIGNS: we. NO woakness . L. Of R arm/leg e Bliateral amvieg
VISUAL FIELD DEFECT: e NO e YOO - (Nogiect preciudes
unequivocsl test)
MONTHS POST ONSET: e 0-1 e 16 —>8
{ R0}
RATING: 5 [] 3 2 1 0 = Not iestable
Norms! Mild Moderste Severs Profound
LANGUAGE PERFORMANCE:
Auditory e - " —_ — { 18}
Oral-verbal — v e - - { I8}
Reading - - . - e { /8}
Writng =000 . o e vore o { /8}
Subecore: { R0}
QTHER HIGHER CORTICAL FUNCTIONS:
Construction (Copying,

Drawing, Blocks) J— T . [ { I8}
Calkculations . - e . e { /8}
Abstract reasoning o e, Je i J— { /8}
Verbal memory . - - o e { I8}
Visuaimemory =000 e e e f— { /15}
Subscore: { 728}
VISUAL - MOTOR FUNCTIONS:

Praxis: Buccotacial - e aoee [ { /5}
Praxis:Lmb .. - - - - { I8}
Praxis:Verbal .. - " - { /5}
Dyssrtla e v - e _— { I8}

Visuai neg! w—— . - o o { 18}
Subscore: { 728}
JOTAL: { oo}

OVERALL PROGNOSTIC ESTIMATE FOR EXTENT OF IMPROVEMENT IN APHASIA/COGNITION/COMMUNICATION
weer Exceliont .. GOOd - Falr e Guarded e POOT

From “Duke Prognosis Profile Worksheet: Inter- and Intraobserver Reliabil-
ity” by J. Horner, M. A. Eller, D. V. Dawson, & F G. Buoyer, in Clinical
Aphasiology (Vol. 22, pp. 117-118) by M. L. Lemme (Ed.), 1994, Austin, TX:
PRO-ED. Reprinted with permission. (Based on Horner & Rothi, 1984.)



